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ABSTRACT:
supplied &s alloy steel 160,000 psi or A-286 CRES 125,000 psi.
Actually, as found from the results of this investigation, the
material used in the nutls can be any corrosicn resisting steel
(CRES) of Mil-N-25027 that meets the magnetic reguirements of
KAS 1291, These CRES stesls may or may not have adeguate
toughness for low temperature applications, The designer should,
therafors, when calling out RAS nuts, specify a wﬁecific alloy
ordered %o &n AMS (Aeronautical Materials Specification} xnown
t¢ have adequate touﬁbness, such as A-286,
pared bzggfgﬁéiiblgz';/ zifgéé;7
. i.
Approvad h«{f%ﬁh{,ﬂ,g&”
"A. Hurlich
* nesearch Group Engineer
Materials Hesearch Group
AH:CJK:vev
Distritution:

Fasteners for Use in Low Temperatg?§Fﬁﬁﬁiiéﬁfféﬁs,“

Aecording to the Astronautics Design ﬁaﬁﬁal NAS 1291 nuts are

G. L. Armstrong, 510-2

V. A. Bebits, 532-0
i, J. Beck, 811-1
G. L. Davis, 510-1
L. k. Focr, 2902
2, Fortis, 598=2
W. Cross, 563=1
L. il. Jordan, 565=3
J. M. Lawyer, 5224
H. 3. Miken, 230-3
L. T, Munson, 534=0
#. I, O'Erien 534=1
f, S. Shorey, 50723
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SUBIECT:  Fasteners for Use in Lov Teaperature. Amxum-~

n.mtmmuatwmathntmwmwm,
mmnmu,mmmmmtmafmsr-lx -Agpenbly,
~ snd Drsin (P/N 5723209} 1ed and a hydrogen fire remltéd from th
Mfﬁld’ﬁiﬁmmﬁdhmamm&mﬂhrﬁ

A wot chemical smalysis of thess bolts vas obtained, The slley w
fabrication of ‘thass tolts vas idimtiffed as AISI: (31, a heat tre
nmnnitic stainless :ml vhieh becomes brltth at 1&

vory :lim m., or nop-magnstio. trea
made magnetic because 1t contains & high percentage whi
the anstenite _ These nuts were silver plated and stamped with a s
Ling, for-visual identification, that the matarial used in the fabries— £

“nuks. is s stameas (cm) :tul. : : e

> -“ 3.1‘- - 1 B
tm&- ‘é:la m a atiabl/im ratio of :Mhly 9.49.- somm |
be ssen 13 Flgnres 1, 2, and 3, the microstrusture of these nuts is a i‘tae-
grained, axed sustenite with little evidence of cold work, These .
pmtmwe were obtained from longitudinal sesticns through the mtas | oo
This type of mierostructure @nnlly has good toughness at subwzero tupem‘h&read o
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The Standard Parts Manual indicates that these nuts may be fabricated per the
procurement specification, M$1-N-25027, This specification does not, however,

speolly what type of corrosion resistant stainless steel should be usué. _The
Design Manual, Volume 2, may then be considered in error since it indicutes

that these NAS 1291 puts may be fabricated froam only two mteﬁg‘ts—aﬁﬁy sLesl

fcrammMLMerm%(c.ﬁ}wgmkﬂ“

mmmwrﬁriuh%omnhmatm&sth'
becauss a complete wet chemicel analysis would be required and a
of nuts mulé be naecssny to make up the required epproximate

grem pesr elsment. An investigation of soms of the properties of thess ny
at low t-p-utm («4239F) wvas conducted by the Materials Test !-t% saﬁ ;
results are discussed in Report No. 7E2368, dated 24 August 1960,

To awold recurrence of the above situation, thess w 1291 nuts should
purchased sccording to the spscification, AMS 5735, which ias used for -

k—2§? bolts (m 1003 thru NAS 1020) and the A-286 washers (s&mrm
~026).
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Figure 1, Photomicrograph of the longitudinal section of a non-magns atie |

NAS 1291 nut. Kncop microhardness measursments were obtaired |
. and converted to Rockwsll C hardness valuss of 36, 37 and 37,
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Figure 2. Fhotomicrograph of the longitudinal section of a very i
slightly magnetic FAS 1291 nut, Knoep microhardneas = |
measurements were obtained and converted to Rockwell C
hardness values of 34, 30, and 31.5.
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Figure 3. FPhotomicrograph of the longitndinai gection of a mildly

Fichant: Same as in Fipure 1. e

Knoop microhardness measurements

wers obtained and converted to Rockwell C hardness values
of 32, 33, and 36,
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